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(54) PRODUCTION OF TFT-LCD 

(57)Abstract: 

PURPOSE: To provide the low-cost TFT-LCD having 
high reliability by shortening the process for production 
of the TFT-LCD. 

CONSTITUTION: An electrode material fonned by a 
sputtering device Is deposited on a glass substrate 
formed with the resist of a reversal mask and is 
thereafter patterned by a lift-off method. Then, the 
electrode material formed by the sputtering device is 
patterned by the lift-off method in this process for 
production and, therefore, a stage for etching metals is 
eliminated and since the photoresist is not subjected to 
an etching liquid for the metals, the peeling of the 
photoresist is easy. The number of steps of the 
production process for the TFTs is thereby shortened 
and, therefore, the low-cost TFT-LCD having the high reliability is obtd. 
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* NOTICES * 

* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode material formed with a sputtering system in the manufacture approach of TFT- 
LCD (Thin Film Transistor-Liquid Crystal Display) is the manufacture approach of TFT-LCD 
characterized by depositing on the glass substrate with which the resist of a reversal mask is formed, and 
carrying out patterning by the lift-off method after that. 

[Claim 2] The manufacturing facility of TFT-LCD characterized by inserting in the preceding paragraph 
of a sputtering system the equipment which performs exposure of a resist, and development in the 
production line of TFT-LCD. 

[Claim 3] It is the device structure of TFT characterized by a pixel electrode being in a lower layer 
rather than a drain / source electrode in the device structure of TFT formed using the manufacture 
approach according to claim 1 . 

[Claim 4] The resist of a reversal mask according to claim 1 is the manufacture approach of TFT-LCD 
characterized by forming by print processes. 

[Claim 5] The manufacturing facility of TFT-LCD characterized by inserting the equipment which 
performs resist printing in the preceding paragraph of a sputtering system in the production line of TFT- 
LCD. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display, especially relates to production 

process compaction of TFT-LCD. 

[0002] 

[Description of the Prior Art] Conventionally, about the manufacture approach of TFT-LCD (Thin Film 
Transistor-Liquid Crystal Display), the manufacture approach of LSI and the same technique are used as 
described the volume Nikkei electronics and on Nikkei micro device, and "flat-panel display'9r', for 
example. Drawing 5 shows the production process of the conventional TFT. 
[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique had the 
following troubles. 

[0004] That is, by the above-mentioned manufacture approach, the metaled count of etching is [ the 
count of etching of the semi-conductor film and an insulator layer ] needed 5 times.3 times, and a 
production process becomes long. Moreover, since clearance of the photoresist after etching becomes 
comparatively difficult, a throughput becomes low. 

[0005] The object of this invention is solving the trouble stated above and offering TFT-LCD of low 

cost and high-reliability. 

[0006] 

[Means for Solving the Problem] In order to solve the aforementioned trouble, the manufacture 
approach of TFT-LCD which has the process which deposits the electrode material which forms this 
invention with a sputtering system on the glass substrate with which the resist of a reversal mask is 
formed, and carries out patterning by the lift-off method after that is proposed. 
[0007] 

[Function] By the above-mentioned manufacture approach, since a metaled etching process is lost, the 
part and the production process of TFT become short. Moreover, in order to carry out patterning of the 
electrode by the lift-off method, a photoresist is not exposed to a metaled etching reagent. Therefore, 
exfoliation of a photoresist becomes easy. Therefore, TFT-LCD of low cost and high-reliability can be 
offered. 

[0008] 

[Example] With reference to a drawing, this invention is explained below at a detail. 
[0009] Drawing 1 is the example of the manufacture approach of the gate electrode by this invention. As 
showTi all over drawing as the manuifacture technique, on the (a) glass substrate, sputtering of the 
aluminum used as (b), next the gate electrode which use the reversal mask of a gate electrode and carry 
out patterning of the resist is carried out, (c), next resist exfoliation are performed, and a gate electrode 
is formed. Here, unlike the CVD method (Chemical V^or Deposition Method), since the directivity of 
membranous deposition is high, the sputtering method is suitable for the lift-off method. By the above- 
mentioned manufacture approach, since, the etching process of a gate electrode is lost, the part and the 
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production process of TFT become short. Moreover, in order to carry out patterning of the gate electrode 
by the lift-oflF method, a photoresist is not exposed to the etching reagent of a gate electrode. Therefore, 
exfoliation of a photoresist becomes easy. 

[0010] Drawing 2 is the example of the manufacture approach of the pixel electrode by this invention. 
As shown all over drawing as the manufacture technique, on (a) a-Si or an SiN film, sputtering of the 
ITO used as (b), next the pixel electrode which use the reversal mask of a pixel electrode and carry out 
patteming of the resist is carried out, (c), next resist exfoliation are performed, and a pixel electrode is 
formed. By the above-mentioned manufacture approach, since the etching process of a pixel electrode is 
lost, the part and the production process of TFT become short. Moreover, in order to carry out patteming 
of the pixel electrode by the lift-off method, a photoresist is not exposed to the etching reagent of a pixel 
electrode. Therefore, exfoliation of a photoresist becomes easy. 

[001 1] Drawing 3 is the example of the manufacture approach of of the drain / source electrode by this 
invention. As shown all over drawing as the manufacture technique, on (a) a-Si, ITO, or an SiN film, 
sputtering of the Cr used as (b), next the drain / source electrode which uses the reversal mask of a 
drain / source electrode, and carries out patteming of the resist is carried out, (c), next resist exfoliation 
are performed, and a drain / source electrode is formed. By the above-mentioned manufacture approach, 
since the etching process of a drain / source electrode is lost, the part and the production process of TFT 
become short. Moreover, in order to carry out patteming of a drain / the source electrode by the lift-off 
method, a photoresist is not exposed to die etching reagent of a drain / source electrode. Therefore, 
exfoliation of a photoresist becomes easy. 

[0012] Moreover, when this invention is used, taper etching of an electrode cannot be performed. 
Therefore, there must be ITO which serves as a pixel electrode for open-circuit prevention in a lower, 
layer rather than a drain / source electrode, as shown all over drawing. 

[001 3] Drawing 4 shows the configuration of a part of TFT-LCD production line by this invention. In 
this invention, in order to carry out patterning of the electrode material formed with a sputtering system 
by the lift-off method, as shown all over drawing, resist exfoliation equipment is installed in the latter 
part of the sputtering system for electrode formation, and resist exposure and a developer, or a resist 
airline printer is installed in the preceding paragraph of the sputtering system for electrode formation. 
Especially the thing for which the resist airline printer which does not use a phot lithography processes 
is used raises the throughput of TFT manufacttu-e substantially. 
[0014] 

[Effect of the Invention] Since patteming of the electrode material formed with a sputtering system is 
carried out by the lift-off method according to this invention so that clearly fi-om the above explanation, 
a metaled etching process is lost and a photoresist is not exposed to a metaled etching reagent, 
exfoliation of a photoresist becomes easy. By the above, since the number of production processes of 
TFT is shortened, TFT-LCD of low cost and high-reliability can be offered. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to a liquid crystal display, especially relates to production 
process compaction of TFT-LCD. 
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JPO and NCIPI are not responsible for any 
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EXAMPLE 



[Example] With reference to a drawing, this invention is explained below at a detail. 
[0009] Drawing 1 is the example of the manufacture approach of the gate electrode by this invention. As 
showi all over drawing as the manufacture technique, on the (a) glass substrate, sputtering of the 
aluminum used as (b), next the gate electrode which use the reversal mask of a gate electrode and carry 
out patterning of the resist is carried out, (c), next resist exfoliation are performed, and a gate electrode 
is formed. Here, unlike the CVD method (Chemical Vapor Deposition Method), since the directivity of 
membranous deposition is high, the sputtering method is suitable for the lift-off method. By the above- 
mentioned manufacture approach, since the etching process of a gate electrode is lost, the part and the 
production process of TFT become short. Moreover, in order to carry out patterning of the gate electrode 
by the lift-off method, a photoresist is not exposed to the etching reagent of a gate electrode. Therefore, 
exfoliation of a photoresist becomes easy. 

[0010] Drawing 2 is the example of the manufacture approach of the pixel electrode by this invention. 
As shown all over drawing as the manufacture technique, on (a) a-Si or an SiN film, sputtering of the 
ITO used as (b), next the pixel electrode which use the reversal mask of a pixel electrode and carry out 
patterning of the resist is carried out, (c), next resist exfoliation are performed, and a pixel electrode is 
formed. By the above-mentioned manufacture approach, since the etching process of a pixel electrode is 
lost, the part and the production process of TFT become short. Moreover, in order to carry out patterning 
of the pixel electrode by the lift-off method, a photoresist is not exposed to the etching reagent of a pixel 
electrode. Therefore, exfoliation of a photoresist becomes easy. 

[001 1] Drawing 3 is the example of the manufacture approach of of the drain / source electrode by this 
invention. As shown all over drawing as the manufacture technique, on (a) a-Si, ITO, or an SiN film, 
sputtering of the Cr used as (b), next the drain / source electrode which uses the reversal mask of a 
drain / source electrode, and carries out patterning of the resist is carried out, (c), next resist exfoliation 
are performed, and a drain / source electrode is formed. By the above-mentioned manufacture approach, 
since the etching process of a drain / source electrode is lost, the part and the production process of TFT 
become short. Moreover, in order to carry out patterning of a drain / the source electrode by the lift-off 
method, a photoresist is not exposed to the etching reagent of a drain / source electrode. Therefore, 
exfoliation of a photoresist becomes easy. 

[0012] Moreover, when this invention is used, taper etching of an electrode cannot be performed. 
Therefore, there must be ITO which serves as a pixel electrode for open-circuit prevention in a lower 
layer rather than a drain / source electrode, as shown all over drawing. 

[001 3] Drawing 4 shows the configuration of a part of TFT-LCD production line by this invention. In 
this invention, in order to cany out patterning of the electrode material formed with a sputtering system 
by the lift-off method, as shown all over drawing, resist exfoliation equipment is installed in the latter 
part of the sputtering system for electrode formation, and resist exposure and a developer, or a resist 
airline printer is installed in the preceding paragraph of the sputtering system for electrode formation. 
Especially the thing for which the resist airiine printer which does not use a phot lithography processes 
is used raises the throughput of TFT manufacture substantially. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing the example of the manufacture approach of the gate electrode by 
this invention. 

[Drawing 2] It is drawing showing the example of the manufacture approach of the pixel electrode by 
this invention. 

[Drawing 3] It is drawing showing the example of the manufacture approach of of the drain / source 
electrode by this invention. 

[Drawing^ They are some block diagrams of the TFT-LCD production line by this invention. 
[Drawing 5] It is production process drawing of the conventional TFT. 
[Description of Notations] 

aluminum [ - Indium Tin oxide (transparence electric conduction film) Cr / - Chromium. ] - 
Aluminum, SiN - A silicon nitride fihn, a-Si - An amorphous silicon, ITO 
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PRIOR ART 



[Description of the Prior Art] Conventionally, about the manufacture approach of TFT-LCD (Thin Film 
Transistor-Liquid Crystal Display), the manufacture approach of LSI and the same technique are used as 
described the volume Nikkei electronics and on Nikkei micro device, and "flat-panel display'9r', for 
example. Drawin g 5 shows the production process of the conventional TFT. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since patterning of the electrode material formed with a sputtering system is 
carried out by the lift-off method according to this invention so that clearly from the above explanation, 
a metaled etching process is lost and a photoresist is not exposed to a metaled etching reagent, 
exfoliation of a photoresist becomes easy. By the above, since the number of production processes of 
TFT is shortened, TFT-LCD of low cost and high-reliability can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique had the 
following troubles. 

[0004] That is, by the above-mentioned manufacture approach, the metaled count of etching is [ the 
count of etching of the semi-conductor film and an insulator layer ] needed 5 times 3 times, and a 
production process becomes long. Moreover, since clearance of the photoresist after etching becomes 
comparatively difficult, a throughput becomes low. 

[0005] The object of this invention is solving the trouble stated above and offering TFT-LCD of low 
cost and high-reliability. 
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MEANS 



[Means for Solving the Problem] In order to solve the aforementioned trouble, the manufacture 
approach of TFT-LCD which has the process which deposits the electrode material which forms this 
invention with a sputtering system on the glass substrate with which the resist of a reversal mask is 
formed, and carries out patterning by the lift-off method after that is proposed. 
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OPERATION 

[Function] By the above-mentioned manufacture approach, since a metaled etching process is lost, the 
part and the production process of TFT become short. Moreover, in order to carry out patterning of the 
electrode by the lift-off method, a photoresist is not exposed to a metaled etching reagent. Therefore, 
exfoliation of a photoresist becomes easy. Therefore, TFT-LCD of low cost and high-reliability can be 
offered. 
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